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Abstract
View of the current engine product development problems (such as lack of integrity, long development cycle, low
efficiency and high cost), in order to enhance comprehensive engine development capability, system and process of
engine development was studied in this paper. Engine development work platform was established based on
development process, and engine development information platform based on database and knowledgebase. With a
deep analysis and study of these two platforms, engine development system platform was established in combination
of theory of concurrent engineering. The results show that this platform can reduce product development cycle and
cost, control product quality, and enhance the flexibility of product development process.
© 2010 Published by Elsevier Ltd. Selection and/or peer-review under responsibility of Society for
Automobile, Power and Energy Engineering
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1. Introduction
The engine product development has been raised new demands with the development of science and
technology and change of market environment. How to improve and upgrade the traditional product
development system with the new technical tools and management methods be aimed at reducing the cost
of development and manufacture and improving efficient and quality of the whole production
development has become a hot issue that has been widely concerned by the theory and business circles[1-2].
The engine product development is a complicated systematic process, high quality and effective engine
production is based on the scientific development system and corresponding matching management
method. Nowadays, engine manufacturers has formulated the corresponding product development process
according to related National and industrial standards(for example APQPPDMGVDPGPDP, etc.)
and demands which are used for independence development. Whereas there are several defects to varying
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degrees such as the specialization of the process and the integration of factors consideration, which is
displayed in the aspects of integration, timeliness, effectiveness and cost control of product
development[3-4]. For all the reasons above, a product concentrated, market demand guided flexible engine
product development platform has been structured with control targets of development integration,
development cycle, development quality and development cost. Also the engine product development
system that adapted to the advanced science and technology and fierce trade competition environment can
be explored and developed, the technical idea and management method such as product development
process, CAE technology, knowledge base, data base and concurrent engineering can be analyzed and
researched through the process of platform construction.
2. Control Targets of Engine Product Development Platform
The control targets of engine product development platform should be located on the integration, cycle,
quality and cost of the product development, in order to explore the efficiency and capacity of engine
product development.
• Integration
The process of engine product development should not only fix on the Technology development level,
but also comprehensively consider the other related factors in the whole development process such as the
change of market demands environment, the information of logistic and purchasing, the information of
supply chain, etc. and the production related information and resources should be synthesized and utilized
as far as possible. Only through these ways can the integration of product development be preferably
conformed.
• Timeliness
The agility and efficiency should be considered in the development mode of engine product face with
intense and fast moving market competition, which is aimed at shortening the development cycle and
adapting the rapid changing demands of market environment.
• Effectiveness
The process of engine product development is characterized by Stringency and systematicness. In order
to improve the quality of engine product development, modular development and the concept of
concurrent engineering should be introduced, which help conform the harmony, unitarily and adaptability
of the product development.
• Flexibility
Series of production can be generated for the flexible engine product development which can achieve
the technology transformation from basic and parent products to conversion and new products. Thereby
the product development cycle and cost can be apparently reduced and the diversified market demands
can also be satisfied.
• Cost Control
The development cost should be perfectly controlled and the cost performance should be greatly
improved during the engine product development, through which powerful market competition strength
can be confirmed.
These control targets are supported, promoted, supplied and affiliated with each other and be
constituted as a whole control part in the actual development process of engine product.
3. Work Platform of Engine Product Development
3.1. Process of Engine Product Development
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In the process of engine product development, the five basic phases, or advanced work, conception
design, the detail development of engine
product, the certification of engine product, low
rate initial production(LRIP), are included. The
process is shown in Figure 1.
In order to manage and control development
process of every phase, eight project gateways
are set during the five basic phases of engine
product development. The eight gateways,
PG8~PG1, respectively correspond to project
commencement, conception feasibility review,
design conception approval, project approval,
release of product design, off tooling sample
review, engineering sign off, production sign off.
Reports on the progress of works and other
reviews are required for every gateway.
The process of engine product development,
which is the foundation of the work platform,
makes the process of development in order. And
advanced work, in which the investigation of
the elements, namely, changes in market
demand, logistics activities, supply chain, is
included, makes the process of development
keep integrity.
Fig.1. Process of engine product development
3.2. Application of CAE
In the development of engine product,
application of CAE technology has been ever
widened and deepened. CAE is used for
simulation calculation and virtual development,
in almost all research, from the optimization of
engine performance to the development of
modules, sub-modules and components.
Firstly, design schemes are raised by design
department, then simulated and calculated with
CAE. Besides, design of experiment based on
models is executed to inspect the optimized
design scheme. If the result of the test meets the
requirement of design, the scheme will be
chosen, otherwise, modifications of the scheme
based on the result are required. The application
of CAE is shown in Figure 2.
As the new and further development of
simulation technology, virtual assembly and
virtual manufacture with CAE have been
realised. Contents and category of CAE have
been broadening by such creative applications,
and product development cycles shorten, the
quality of product development improved.
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Fig.2. Basic process of application of CAE technology
3.3. Modular design and collaborative design
As engine is an extremely complicated product, the development method just focusing on the design of
components, is difficult to meet the challenges of high performance, high quality and high efficiency
during the development of engine product.
Considering that two major mechanisms and
five major systems are included in an engine,
engine product can be divided into several
modules, and development of product can be
based on modules. Every module can also be
divided into several sub-modules, and sub-
modules into components. Then the
development method of “Engine-Module-Sub-
module-Component” is proposed.
In addition, as engine’s properties of integrity
and systematicness, the development of every
module or sub-module is not independent. On
the contrary, all modules or sub-modules are
associated with each other, and determine the
engine performance. Therefore, in the process
of modular design, collaborative design plays an
important role. Simply put, collaborative design
means that during the development and design
of modular product, design information of
modules is exchanged, shared and integrated, in
order to analyze the technical feature and
matching performance of each module. In this
way, engine performance can be guaranteed.
The development method of modular design and
collaborative design is shown in Figure 3.
The integrity of development is guaranteed
by modular design, and the technical feature and
matching performance of each module by
collaborative design, which realizes the parallel
development of each module’s design. The
combination of these two methods improves the
quality of engine product, and shortens the
development cycle.
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Fig.3. Development method of modular design
and collaborative design
4. Information Platform of Engine Product Development
4.1. Knowledgebase and database
The construction of knowledge ensures the high efficiency of product development, by providing
technical literature for engine product development. Only by investigating and analyzing the present
technical status, development trend and market environment of relevant products, can an enterprise make
the correct product and market positioning, and raise reasonable and efficient design objective and
requirement[5]. The knowledgebase based on the development method of “Engine-Module-Sub-Module-
Component”, can not only classify technical literature scientifically, but also provide an efficient method
of knowledge accumulation.
The construction of a whole integrated data system, which provides technical literature for engine
product development and exchanges, shares, integrates the data during the process of design, is the
foundation of the integrity and parallel development. The database based on the development method of
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“Engine-Module-Sub-module-Component”, includes the data of calculation, experiments, technics and
manufacture, as well as design data. Besides, the information has been classified, and the categories of
database’s function and application are expanded.
The knowledgebase and database of engine product development constitute the general information
base of development, which is the foundation of the information platform of engine product development.
The general information platform of engine product development is shown in Figure 4.
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Fig.4. General information platform Figure.5 General Information Interactive Platform
4.2. Construction of information Platform
To access to, inquire into, exchange, share and integrate the knowledge and data documents, the
general information interactive platform of engine product development is constructed. The structure of
platform is shown in Figure 5.
The sever storing the documents of knowledge base and database of engine product development,
provides the information interactive platform during the whole development cycle, and lays the
foundation of simultaneous engineering.
5. Engine Product Development Platform
5.1. Establishment of engine product development platform
On the basis of development process, in combination with CAE technology, collaborative design and
modular design are taken into consideration, and the engine product development work platform is
structured. On the basis of knowledgebase and database, elaborating the general information system,
engine product development information platform is constructed. With a deep analysis and study of these
two platforms, engine development system platform was established in combination of theory of
concurrent engineering. The engine product development platform is shown in figure.6.
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Fig.6. Engine product development platform
5.2. Flexibility of product development platform
5.2.1 Horizontal and vertical expansions of product development platform
Horizontal expansion of product development platform means products, which are in the same level of
performance and the different market segments, sharing key module, sub-module, manufacturing
technology and so on of product development platform. By adding, removing, replacing, modification one
or more modules of platform, it can meet different market segments derived from the automotive products
market.
Vertical expansion of product development platform means products, which are in the different levels
of performance and the same market segment, sharing key module, sub-module, manufacturing
technology and so on of product development platform. Relying on modular product development
platform, better modules or sub-modules are introduced to meet the needs of high-end market.
5.2.2 Flexibility of engine product development platform
The engine product development platform built by development processes and information platform
has the functions of horizontal and vertical expansions of engine product development. It can realize
optimization of engine product development horizontally, and it can also realize low cost of engine
product development vertically.
Engine product development platform can derive a series of products. It enables technology transfer
from basic products to variant products and from the previous generation products to new products, and it
makes the development processes flexible. Therefore it can shorten product development cycles and
reduce costs. Finally it can also meet needs of diverse markets.
6. Conclusion
Effective engine product develop system can improve development quality, shorten development cycle
and reduce costs, making development process keep integrity and flexibility.
With a deep analysis and study of technical ideal and methods, including development process, CAE
technology, collaborative design, modular design, knowledgebase, database and concurrent engineering,
engine development system platform was established. And this platform can optimize the whole
development process of engine product.
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